INTRODUCTION
Velocities have been measured as a function of hydrostatic pressure on cylindrical specimens 1.3 to 1.9 cm in diameter and 3.2 to 4.6 cm in length cut from basalts collected during Leg 16 of the Deep Sea Drilling Project. All velocities were measured at room temperature on water saturated samples. The laboratory techniques employed have been described in detail by Birch (1960) and Christensen and Shaw (1970) .
The purposes of this study were: (a) to establish velocity-density relations for oceanic basement rocks, (b) compare the laboratory measured velocities with seismic refraction basement velocities, and (c) determine the possible vertical extent of oceanic basalts.
The samples selected represent extremes in densities and elastic properties of oceanic crustal basalt. The 163-29-4(67-74) basalt is a massive, fresh basalt with an intergranular texture. To check for possible anisotropy in this specimen, velocites were measured both parallel and perpendicular to the core axis. The 155-11(143-150) sample is an altered vesicular basalt. Modal analyses obtained by point-counting thin sections cut from the samples used for the measurements are given in Table 1 . Principally fine grained alteration products.
RESULTS
Compressional (P) and shear (S) wave velocities at pressures to 10 kb and bulk densities are given in Table 2 . The densities were calculated from the weights and dimensions of the samples. The data in Table 2 are uncorrected for length changes at elevated pressures, which lower the 10-kb compressional and shear wave velocities by approximately 0.03 and 0.01 km/sec, respectively. At 10 kb the bulk densities in Table 2 are increased by approximately 0.03 g/cc.
The ratio of compressional to shear velocity (V p /V s ), Poisson's ratio (σ), the seismic parameter (0), the bulk modulus (K), compressibility (ß), the shear modulus (µ), Young's modulus (E), and Lame's constant (r) calculated at selected pressures for each rock are presented in Table  3 . The equations relating these constants to velocities and densities are summarized by Birch (1961) . Velocities and densities used for the calculations were corrected for dimension changes using an iterative routine and the dynamically determined compressibilities. The elastic constants for the basalt from DSDP 163 were calculated from mean velocities and densities.
VELOCITY-DENSITY RELATIONS
One purpose of velocity measurements in rocks is to obtain information on the relationships of seismic velocities to rock densities. Once these relationships have been established, seismic refraction velocities can be interpreted in terms of crustal and mantle densities. A number of velocity-density correlations have been given for rocks at pressures to 10 kb (Birch, 1961; Christensen, 1966; Manghnani and Woollard, 1968; Christensen and Shaw, 1970) . Solutions at 0.4 and 10 kb for fifty-seven cores of basaltic rock from the Mid-Atlantic Ridge reported by Christensen and Shaw (1970) are shown in Figure 1 . Christensen and Shaw found that slopes of the linear velocity-density least-squares, solutions decrease with increasing pressure. This was interpreted as being due to grain boundary porosity effects at lower pressures, which have a large influence on velocities in relatively low-density basalts.
Compressional wave velocities for the basalts from DSDP 155 and 163 are compared in Figure 1 with those of the Mid-Atlantic Ridge rocks. For both basalts the 10-kb velocities are approximately 0.2 km/sec lower than velocities for average Mid-Atlantic Ridge rocks with equivalent densities. Compressional wave velocity at 10 kb for a water saturated basalt from the Juan de Fuca Ridge (Christensen, 1970a ) is also slightly lower than that of the Mid-Atlantic Ridge basalts. Whether or not this relationship will hold for a majority of Pacific basalts will require additional measurements.
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Figure 1. Velocities and densities at 0.4 and 10 kb for basalts 155-ll-l(143-150)(open circles) and 163-29-4(67-74) (solid circles) compared with Mid-Atlantic Ridge basaltic rocks.
The compressional wave velocity at 0.4 kb for the basalt from DSDP 163 is also lower than the least-squares solution for the Mid-Atlantic Ridge basalts (Figure 1) . The 0.4-kb velocity for basalt DSDP 155, however, falls well above the 0.4-kb line. The Mid-Atlantic Ridge basaltic rocks from which the least-squares solution were obtained varied in bulk density from 2.69 to 2.89 g/cc, whereas sample DSDP 155 has a density of 2.45 g/cc. Thus it appears that at 0.4 kb, the velocity-density curve is parabolic such that low-density basalts in the range of 2.4 to 2.6 g/cc have similar compressional wave velocities. These relatively high velocities at low pressure are probably due in part to alteration which has eliminated much of the grain boundary poiosity effects on low-pressure velocities and at the same time has decreased density. In the intermediate density range of approximately 2.6 to 2.8 g/cc, porosity appears to have a maximum effect on low-pressure velocities. Velocity-density relations at higher pressures are, however, linear, due to closure of pore space.
PACIFIC CRUSTAL COMPOSITION
The measurements in Table 2 offer the unique opportunity for direct comparisons of oceanic basement compressional wave velocities determined by seismic refraction studies with laboratory measured velocities in samples that represent oceanic basement. Several seismic refraction studies of oceanic crustal structure have been carried out in the Pacific basin (for a summary of data to 1969, see Shor et al., 1971) , and a limited number of profiles have been published in the vicinities of DSDP 155 and 163 (Table 4) .
Basement velocities in the Pacific basin commonly range from 4.0 to 6.4 km/sec and average 5.2 km/sec (Shor et al., 1971) . Shor et al. (1971) attribute part of the scatter in velocities to inaccuracy in the refraction data and also suggest that some of the scatter may be due to interlayering of low-velocity sediments with the basement basalts. From the data in Table 2 it is evident that the range in velocities reported for the oceanic basement also can be accounted for by different degrees of alteration, perhaps in combination with variable vesicularity. Raitt, 1956 -Raitt, 1956 -Raitt, 1956 -ShoretaL, 1971 Seismic refraction stations M5, M6, and M7 reported by Raitt (1956) are located in the vicinity of DSDP 163 (Figure 2 ). Basement velocities unfortunately were not obtained for station M6 which is closest to DSDP 163. However, stations M5 and M7 have basement velocities of over 6 km/sec (Table 4) , which are well above the Pacific average. With a water depth of 5.3 km and a sediment thickness of 0.3 km, the pressure in the upper basement at DSDP 163 would be approximately 0.6 kb. The compressional wave velocity at 0.6 kb measured for the basement rock at this station is 6.38 km/sec (Table 2) , which is an excellent agreement with the seismic refraction data. Shor and Fisher (1961) have reported oceanic crustal structure along the Middle America Trench. For several of their stations between 85°W and 95°W basement arrivals were not observed. However, two stations (4 and 4') between 90°W and 93°W have basement velocities of 4.40 km/sec. These stations were located on the shelf between Champerico and the Middle America Trench. Shor et al. (1971) have also reported a basement velocity of 4.32 km/sec south of the Middle America Trench at 93°W (Table 4) . Basement velocities in this region, therefore, appear to be lower than those for average basement, which correlates well with the measured velocities in the basalt from DSDP 155. Upper basement pressure at DSDP 155 is approximately 0.4 kb, and the compressional wave velocity of the basalt from DSDP 155 at 0.4 kb is 4.19 km/sec (Table 2) .
A comparison of the basalt velocities with the refraction data in Table 4 clearly demonstrates that the basalts from DSDP 155 and 163 are not major constituents of the lower oceanic crustal layer. This is in accord with earlier studies of oceanic rocks by Christensen (1970b) and Christensen and Shaw (1970) .
